Background: Family functioning plays an important role in the etiology and course of obsessive-compulsive disorder (OCD) so understanding the types of problems families with OCD patients have will help in the creation of OCD-specific family interventions.
Introduction
Obsessive-compulsive disorder (OCD) is a common psychiatric condition with an estimated lifetime prevalence of 1%-3% [1] that is characterized by recurrent obsessions or compulsions resulting in significant distress and social dysfunction [2, 3] . Family environmental fa c to rs -i n c l u d i n g i n a p p ro p r i ate m e t h o d s o f parenting, frequent family conflict and weak family organization-have been implicated in the etiology of OCD [4] [5] [6] [7] [8] [9] and may influence the clinical course of the disorder. Some studies also report high psychological stress and a high prevalence of psychological disorders in the caregivers of OCD patients [10] . Based on a developing theoretical model of the relationship between OCD and family functioning, some researchers have assessed the potential benefit of family-based approaches in the treatment of children with OCD [11] .
There is little research about the relationship between the family environment and OCD in China [12] . It
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Comparison of family functioning and social support between families with a member who has obsessivecompulsive disorder and control families in Shanghai is reasonable to believe that the family environment in China, like elsewhere, has a role in the onset and course of OCD and, conversely, that the occurrence of OCD in a family member affects family functioning and the level of stress of other (non-affected) family members. But the rapid social changes that have accompanied the recent economic transformation of the country have profoundly affected the functioning and structure of families in China, so the relationship of OCD and family functioning in China could be quite different from that reported in western countries.
To assess this question, the current study compares the family functioning and perceived level of social support in family members of Chinese families that do and do not have a member with OCD.
Subjects and Methods

Subjects
The enrollment of subjects is shown in Figure  1 . Outpatients in the psychiatric department of the Affiliated East Hospital of Tongji University in Shanghai were recruited between October 2010 and April 2011. Those who met DSM-IV [8] diagnostic criteria for OCD (as assessed by the first author) and had no serious comorbid neurological or physical illnesses or substance abuse problems were eligible. Of the 72 identified patients with OCD, 32 were willing to participate and had one co-resident parent who was willing to participate. Community volunteers were recruited from 13 neighborhoods of the Daning Sub-district in the Putuo District of Shanghai from July to December 2010; 31 subjects with no prior history of psychiatric illness, substance abuse or serious neurological or physical illness matched for age and years of education with the OCD patients and one of their co-resident parents were chosen from among 162 volunteers.
The 32 enrolled patients included 13 males and 19 females; their mean (SD) age was 26.8 (8.6) years (range=18-34), their mean duration of education was 13.0 (2.7) years; and their mean duration of illness was 11.7 (7.6) months. The 32 participating parents of patients included 20 mothers and 12 fathers; their mean (SD) age was 53.0 (6.4) years and their mean duration of education was 9.5 (4.1) years. The 31 enrolled controls included 13 males and 18 females; their mean (SD) age was 23.9 (5.4) years and their mean duration of education was 13.7 (3.1) years. The 31 participating parents of controls included 20 mothers and 11 fathers; their mean (SD) age was 51.4 (6.3) years and their mean duration of education was 10.1 (2.2) years. There were no significant differences in the gender, age or educational level between patients and controls or between patients' parents and controls' parents.
This study was approved by the local Institutional Review Board of Tongji University School of Medicine. Written informed consent was obtained from all subjects after an explanation of the study. 
Methods
OCD patients and their selected parents separately completed the McMaster Family Assessment Device FAD [13] and the Multidimensional Scale of Perceived Social Support (MSPSS ) [14] . The community controls and their parents completed the scales in their homes or in the office of the local resident's committee while being monitored by a researcher. On average it took respondents 20 minutes to complete the two scales.
The FAD is a 60-item self-report inventory that measures the perceptions of respondents about seven dimensions of family functioning over the prior week: general functioning (12 items); problem solving (6 items), which reflects the ability of the family to resolve problems that can disrupt effective family functioning; communication (9 items), which reflects how family members exchange information with each other; roles (11 items), which reflects how the family assigns responsibilities in the family to ensure fulfillment of the family functions; affective responsiveness (6 items), which reflects whether family members experience and respond to the full spectrum of feelings experienced by humans; affective involvement (7 items), which reflects the family's ability to care about and be interested in each other; and behavior control (9 items), which reflects the rules that the family adopts to handle dangerous situations. Each of the items is scored on a 1-4 Likert scale with higher scores representing worse functioning. In western samples the internal consistency of the seven dimension scores are good (alpha=0.72-0.92) [13] , the test-retest reliability is good (ICC=0.81-0.87) [15] and cutoff scores have been established for distinguishing normal and pathological functioning [15] . The English version of the FAD was translated into Chinese (in Hong Kong), back translated into English, and then revised based on the recommendations of the originators of the English FAD to ensure that the items reflected the original meaning. The validity and reliability of the Chinese FAD has been demonstrated in Hong Kong [16] [17] : the internal consistency of the seven dimensions is fair to excellent (alpha=0.53-0.94) and the test-retest reliability is acceptable (ICC=0.53-0.81). The current study uses a mainland Chinese version of the FAD [18] that is somewhat different from the Hong Kong version; the reliability and validity of this mainland Chinese version of the scale have not been formally assessed. No cut-off scores for pathological levels of functioning have been established for Chinese versions of the scales.
The MSPSS is a 12-item self-report scale with responses scored on a seven-point Likert scale (from 1=strongly disagree to 7=strongly agree) that measures perceptions of social support over the prior week from family members, from friends, and from other associates. A total score and three four-item subscales scores are computed based on the responses; higher scores represent less social support. The internal consistency of the total score and subscale scores of a Chinese version of the scale used in Hong Kong were excellent (alpha=0.86-0.94) [19] . In the current study we used a slightly revised version of the Hong Kong version of the scale appropriate for mainland Chinese respondents [20] ; the reliability and validity of this mainland version of the scale have not been formally assessed.
Statistical methods
Statistical analyses were conducted with SPSS 13.0. The seven dimension scores for FAD reported are the mean item scores (range 1-4) for all items in the corresponding dimension. The total and subscale scores for the MSPSS are the sum of the corresponding item scores. T-tests for independent samples were used to compare results between the patients and controls scores and between patients' parents and controls' parents scores. Paired t-tests were used to compare results between patients and their parents and between controls and their parents. The concordance of subjects' and their parents' perception of family functioning was assessed using intraclass correlation coefficients. A comparison of the concordance in perceptions of family functioning for patients and their parents versus that for controls and their parents was based on estimating the confidence interval of the difference score between the two ICC values using a bootstrap procedure that sampled 1,000 times with replacement. The relationship of perceived family functioning and perceived social support was assessed using Pearson correlation coefficients; the correlation coefficients of patients and patients' parents were compared to those for controls and controls' parents using t-tests. Linear regression models were employed to identify individual factors associated with overall perceived social support, in patients' and their parents and in controls and their parents. Statistical significance was set at an alpha level of 0.05 (two-sided).
Results
Including results from all 126 respondents, the internal consistency of the seven FAD dimension scores was fair (alpha=0.67-0.79), and that of the total and subscale MSPSS scores was good (alpha=0.88-0.94).
Comparison of family functioning and perceived social support between groups
With the exception of the Affective Involvement dimension the mean scores for the other six dimensions of family functioning assessed by the FAD were all significantly higher in patients than in controls and significantly higher in patients' family members than in controls' family members. These results can be seen in Table 1 . The mean dimension scores for the patient group and the patients' parents group all fell within the 'unhealthy' range (as defined by the original western version of the scale). In the control group and the controls' parents group only two of the dimensional mean scores were in the unhealthy range: Affective Involvement and Behavioral Control.
With the exception of the General Functioning and Problem Solving dimensions of the FAD, there were no statistically significant differences in reported family functioning between patients and their parents or between controls and their parents in the patient group. However, the subject-parent concordance was relatively weak (ICC<0.40) for the Behavioral Control and Roles dimensions in the patient group and for the Communication and Problem Solving dimensions in the control group. Based on the results of the bootstrap procedure for comparing ICC values, the patientparent concordance was significantly stronger than control-parent concordance for the Problem Solving, Communication and Affective Involvement dimensions (all p<0.001) but significantly weaker for the Behavioral Control dimension (p=0.009). Thus patients and their parents generally had similar perceptions about family functioning, with the notable exception that they disagreed in their perceptions about the rules that govern behavior within the household.
As shown in Table 1 , the overall perceived social support and the support from family, friends and associates was much greater in control subjects than in the patients and much greater in the parents of control subjects than in the parents of patients. This difference held true for all forms of social support, not only for social support within the family so having a child with OCD appears to affect the social support networks of their parents outside of the family as well as within the family. Interestingly, the level of all types of social support reported by co-resident parents was not significantly different from that reported by children (for both patients and controls); in several cases the levels of social support reported by the parent and child were highly concordant.
Relationship of perceived social support and
reported family functioning Table 2 shows the correlation between the perceived social support scores and the family functioning scores for patients and, separately, for controls. In all cases the correlations were positive, indicating that worse reported family functioning was associated with lower perceived social support. Among both patients and controls, for most dimensions of the FAD (except Affective Involvement and Behavioral Control) the family functioning scores were more strongly correlated with perceived social support within the family than with perceived social support from friends or other associates, but none of these differences were statistically significant because of the small number of subjects considered. The positive correlations of family functioning scores and perceived social support within the family were stronger for patients than for controls (except for the Roles dimension), but none of the differences were statistically significant.
In both patients and controls perceived social support scores had a weak positive co-relationship with age (r=0.023~0.291) and a relatively weak negative co-relationship with years of schooling (r=-0.147~ -0.404) suggesting that perceived social support decreases with age (among these young adults) but is stronger in individuals with higher levels of education. In the patient group the duration of illness was not significantly related to perceived social support. Table 3 provides the same results for the parents of patients and controls. Similar to the patients and controls, all correlations between the FAD and MSPSS scores were positive, in most instances the corelationship of family functioning with perceived social support from family members was stronger than with perceived support from friends or associates, and for all FAD dimensions (except the Roles dimension) the correlation of the FAD scores and perceived support within the family was stronger for parents of patients than for parents of controls. Social support measures reported by the parents had a weak positive corelationship with their age and a weak negative corelationship with their years of education. In the patient group, parents' reported social support had a weak positive co-relationship with the duration of the patient's OCD illness. Table 4 presents the results of the linear regression analysis used to identify factors that predict the total level of perceived social support combining patients with patients and their parents in one regression and controls and their parents in a second regression. For the 64 respondents from patients' families it shows that, after adjusting for respondent status (patient or parent), age, gender and educational level and for the duration of the patient's illness, the perceived overall social support is significantly positively related to the Behavior Control dimension of the FAD and significantly negatively related to the Roles dimension of the FAD. Among the 62 respondents from control subjects' families after controlling for respondent age, gender and educational level, the perceived overall social support was significantly positively related to the Roles dimension of the FAD. 
Discussion
Main findings
This study provides strong evidence that the family functioning in families with a patient that has OCD in China is substantially impaired and that the perceived social support of both patients and patients' parents in these families is significantly weaker than in matched subjects and their parents. Patients and their parents were quite concordant in their perceptions of family functioning (except for the Behavioral Control dimension) and for all seven dimensions of family functioning assessed, both patients and their parents scored in the 'unhealthy' range, which strongly suggests that these families are, indeed, quite dysfunctional. The major caveat for this result is that the cut-off scores for 'unhealthy' FAD results were determined using western samples so they may not be appropriate for mainland Chinese families. But the substantial differences between respondents from patients' families and those from control subjects' families confirms that these families are quite different from 'normal families'.
Studies with western samples [21] of OCD patients and their parents also report impaired family functioning, but the impairment is only seen in some of the dimensions of the FAD and is reported by the patients but not by patients' parents. Thus the dysfunction appears to be more pervasive in Chinese families of OCD patients, possibly due to the more intensive involvement of family members in the health care and management of ill family members. There are no parallel western studies about social support in patients with OCD and their parents, but western studies do show that patients' social dysfunction is associated with the severity of OCD symptoms [8] and that caregivers of patients with OCD has substantial stress and higher rates of psychological disorders that are associated with insufficient social support [10] . Taken together, our findings strongly support recommendations for involving caregivers in the treatment of OCD patients [22, 23] .
Our finding that control families also scored in the 'unhealthy' range for the Behavioral Control and Affective Involvement dimensions of the FAD suggests that either the cut-off scores for these dimensions are set too low for Chinese subjects or that the content of these dimensions are not appropriate for mainland China. It is certainly possible that the centrality of individualism and independence in western cultures versus the more inter-dependent collectivist approach of Asian cultures would have an effect on the level of affective involvement within families that is considered appropriate or 'normal'. And the content of the Behavioral Control dimension includes items about the management of 'emergencies' that may not be relevant to family functioning in China [17] . Further qualitative research will be needed to adapt the FAD to the specific circumstances of mainland Chinese families.
The differences in the concordance of patientparent and control-parent assessments of family function are intriguing. The stronger patient-parent concordance of the Problem Solving, Communication and Affective Involvement dimensions of the FAD and the weaker concordance of the Behavioral Control dimensions suggest that the issues considered by these dimensions have different relevance in patients' families and control group families. The presence of OCD in the family and the need to manage the illness within the family context increases some type of family interactions and decreases other types of family interactions. Presumably, these changes in the patterns of interactions change the perceptions of family members making them more or less concordant in their evaluations of family functioning. Detailed assessments of these changed perceptions could provide clues about the mechanism via which OCD affects family functioning and, thus, help identify potential strategies for intervening.
For all respondents there was a clear relationship between reported measures of family functioning and perceived social support. In each of the four groups of subjects (patients, patients' parents, controls, controls' parents), for all seven dimensions of the FAD poor reported family functioning was associated with lower scores on all four measures of perceived social support. Given the relatively small sample size many of these correlation coefficients did not achieve statistical significance but the fact that all 112 coefficients assessed were positive is a strong indication that perceived social support in individuals in China is closely related to family functioning. This highlights the central role of families in the identity and social networks of individuals in China. It would be valuable to compare these Chinese results on the correlation of the FAD subscales and MSPSS dimensions with parallel results from other countries in families with and without a mentally ill member. This could have wide implications about the appropriate methods for addressing these problems.
The positive correlation of family functioning scores and perceived social support from family members were stronger for patients than for controls and stronger for patients' parents than for controls' parents (except for the Roles dimension), but, again, none of the differences were statistically significant, presumably because of the small sample size. This suggests that the presence of a mental illness in the family increases the importance of family functioning to family members' perceived support from the other family members. We expect that this is closely related to the perceived burden family members experience. Further elaboration of this relationship could help identify ways to reduce family members' perceived burden.
The unexpected finding from the regression analysis that the Roles dimension is negatively associated with overall perceived social support in the members of patients' families but positively associated with overall perceived support in the members of control subjects' families needs to be confirmed in larger studies. If confirmed, qualitative work would be needed to clarify the different 'meaning' of this dimension in patients' families and control subjects' families.
Limitations
Several factors need to be considered when interpreting these results. Only a very small proportion of OCD patients receive treatment so it is not clear how representative our sample is of all individuals with OCD in China. This is a cross-sectional study so it is impossible to be certain whether the poorer family functioning and social support found in the patient group were the cause of OCD or the effect of OCD (or both). We did not include a measure of the severity of OCD symptoms so we do not know whether or not the reported results for family functioning and social support would change during different phases of the illness (i.e., acute exacerbations and remission). The range of variables considered was quite limited; other factors that could affect the results such as the economic condition of the family, the personality of the respondent, the number of extended family members who live in the household and so forth have not been considered. The alpha values of the seven dimensions of the FAD and the three subscales of the MSPSS computed from the results of the 126 respondents in our study were acceptable, suggesting that the constructs assessed by these measures are internally consistent, but the psychometric properties of the mainland Chinese version of the scales have not yet been formally assessed. And there need to be large-scale community based studies using the FAD to establish Chinese cutoff scores for 'unhealthy' levels of family functioning. Finally, the sample size was relatively small so some of the negative results and the lack of findings in the regression analysis may have been due to Type II errors.
Implications
Despite the relatively small size of the study and some lingering questions about the validity of the scales employed in the study, we found substantial differences in self-reported family functioning and social support between patients and control subjects and between coresident parents of patients and parents of controls. Having a family member with OCD has a deleterious effect on family functioning and on the perceived social support of both the patient and his or her coresident parent. Clearly this illness, like several other psychiatric illnesses, is a family problem and not simply an individual problem. Thus interventions for OCD need to integrate family-based psychosocial approaches (e.g., family therapy) with individual-based biological and psychological interventions. Further research is needed to better characterize the types of problems that are most common in families with a member that has OCD and to identify the types of family-based interventions that can best improve the functioning of these families and increase the perceived social support of the members of these families.
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